Background: Indoor air quality in environments where there is great circulation of people, posing risks to the health of its occupants, including allergic problems, infections and contaminations, can be aided by climatic factors, chemicals and biological agents housed in these environments, influencing the location and providing favorable conditions for the degradation of bibliographic collections. The present study investigated the presence of fungi in indoor environments in seven public and private libraries in the central region of Brazil, Mato Grosso, and verified the impact on occupational health. Results: A total of 26,194 fungal specimens were isolated from 342 dust samples collected using three techniques: Andersen's sampler (12.3%), exposure plate dish (25.1%) and sterile swab (62.6%). A total of 184 fungal species were identified: 156 (84.8%) mycelial fungi and 28 (15.2%) yeast fungi, belonging 54 fungal genera, 43 (79.6%) mycelial fungi and 11 (20.4%) yeast fungi. The genus Aspergillus (40.6%) was one of the main fungi present in indoor air. Aspergillus niger (12.3%) was identified as the most prevalent species in literary environments, followed by Cryptococcus spp. (7.1%) and Cladosporium cladosporioides (7.0%). In relation to seasonal distribution, there was a greater fungal isolation in the dry season (54%); followed by the rainy season (46%). Conclusion: These results suggest the substrates researched in the evaluated environments presented in the form of documents, books and papers associated with dust and air humidity become suitable for microbiological proliferation. These findings highlight the importance of minimizing the risk of exposure to fungal agents, identified in pathogenic and toxigenic microenvironments in library collections.
Description of Sample Collection
Sample collections were divided into two seasonal periods: two conducted in the rainy season in January and March (2014), and another in the dry season in July to September (2014), totaling 342 samples using three methodologies. Samples were collected on two random days within each climatic period, ranging from 15 to 20 days between the first collection and the second collection for each climatic period (two in the dry season and two in the rainy season).
The temperature (T) and relative humidity (RH) were evaluated inside these repositories at each sampling point at the time the microbiological collection was being carried out using two digital thermocouples with reading capacity −10 + 60˚C (Model 7429.02.0.00 Brand Incoterm).
One-third the samples collected were achieved by sedimentation in petri dishes containing Sabouraud agar (Difco   TM   BD   TM , France) added with cloranphenicol (100 mg/mL) [8] and 114 samples were collected using the Andersen's The petri dishes were opened inside the selected locations, mainly placed on surfaces parallel to the floor, such as countertops, cabinets and shelves, for about 30 min, at a height of 1.20 cm to 1.50 cm, as described by Gambale [9] and Reis-Menezes [10] . As the exposure time elapsed, the other collections by the Swab method on books and the sampler method of Andersen were applied. The places chosen for exposure were standardized so that each of the petri dishes ware also exposed equally during the four collections.
For collection, the swab was moistened in 20% saline with chloramphenicol.
The collection area was delimited using a sterile template, 10 cm × 10 cm (100 cm   2 ). The swabs were pressure-rubbed at an angle of 30˚ with the test surface, twenty times zig-zag shape, in the diagonal directions, in the area of surface collection, in the space delimited by the mold. Other sections of the books and documents that are arranged on the shelves were also rubbed for substrate collection [11] [12] .
The dust samples were packed in sterilized polyethylene boxes and bags and transported to the Laboratory of Investigation in Micology (UFMT). In the laboratory, each swab was seeded on a 150 × 15 mm petri dish containing Sabouraud agar with chloramphenicol (100 mg/mL), which was then incubated in a BOD incubator at 27˚C for 5 -7 days, until colony forming units (CFUs) were observed [8] .
Fungal Isolation and Species Identification
Observation of the macro morphological characteristics of the colonies was achieved using specific media to observe and identify the characteristic macro [15] were carnation leaf agar (CLA), banana leaf agar (BLA) and potato dextrose agar (PDA) [16] .
Riddel's technique [8] was used to assess the microscopic structures of yeast and filamentous fungi on slides stained with lactophenol cotton blue. Colonies with yeast-like forms were purified and seeded on CHROMagar TM Candida, according to the characteristics of the colonies using specific morphophysiological evidence. Biochemical tests were performed, urease technique, CGB (L-canavanine-glycine-bromothymol blue), production of phenol-oxidase in ágar seeds niger (Guizotia abyssinica) and auxanogram, which included the assimilation of carbon sources and nitrogen source [17] . These were used as complementary tests for differentiation, identification and confirmation at the species level.
Identification was carried out by specific mycological methods for each group of isolated fungi, as well as with specific bibliographic [8] [14] [15] [17]- [23] . 
Data Analysis
Were analysed the data using Sörensen's similarity index (S S ), Fisher's (α), Table 1 ).
The incidence of fungal propagules was also verified for rainy season (January Fifty-four taxa were identified from samples obtained in the four collections conducted, two during the rainy season and the two during the dry season.
Twenty-seven genera (50%) were identified from samples collected in both seasons: Acremonium, Alternaria, Aspergillus, Aureobasidium, Bipolaris, Candida, Chrysonilia, Chrysosporium, Cladophialophora, Cladosporium, Cryptococcus, Curvularia, Fonsecaea, Fusarium, Mucor, Mycelia sterilia, Neocytalidium, Paecilomyces, Penicillium, Pestalotiopsis, Phaeacremonium, Rhizopus, Rhodotorula, Saccharomyces, Sporobolomyces, Talaromyces, Trichoderma. Regarding the sociological structure of a species in its totality in the community, indicated that prevalence of the species isolated in this study; we can cite the "Black Aspergilli", Aspergillus niger 3.219 (12.3%) isolated colonies, followed by lignolytic yeast Cryptococcus complex 1865 (7.1%) colonies and the pigmented fungus Cladosporium cladosporioides 1825 (7.0%) colonies, as the most commonly isolated in the four collections performed (Table 1) .
When we evaluated the prevalence of these fungal entities in relation to each collection, that is, two in the humid season (1 st and 2 nd collection) and two in the dry season (3 rd and 4 th collection), we can infer that the three most prevalent species. In the first collect of the wet season, Aspergillus niger mycelial fungi predominated 971 (3.7%) CFU, followed by another "Black Aspergilli", Aspergillus awamori 625 (2.4%) and Aspergillus flavus 623 (2.4%) isolates. In the second collect of the wet season, again the predominance of Aspergillus niger, this time 878 (3.3%) isolates, followed by the carotenoid yeast Rhodotorula mucilaginosa 504 (1.9%) and the anamorph fungus Penicillium citrinum 424 (1.6%) isolated.
In the third collect, already destined to the dry season, we observed the presence of the capsulated yeast Cryptococcus complex 1129 (4.3%) CFUs, followed by Aspergillus niger mycelial fungus 783 (3%) colonies and Cladosporium cladosporioides 735 (2.8%) of the isolates and finally in the fourth and final collect, Rhodotorula glutinis was predominant 738 (2.8%), followed by mycelial fungi, Aspergillus niger 587 (2.2%) isolates and by the darkly pigmented mold Cladosporium cladosporioides 574 (2.2%) fungal isolates (Table 1) .
Species Diversity, Richness and Dominance
The calculated diversity indexes (Table 2) were divided into three groups, ac- Among the genera isolated in the dry and rainy season there was a statistically significant difference (p = 0.023). The Sörensen similarity index (S S ) was 93.2%
for the mycotas isolated in both seasons (dry/rainy) showed a high species similarity between the mycotas of the two periods surveyed (dry/rainy). These indices may be considered high, indicating the existence of qualitative differences in the composition of the mycotas isolated, despite the quantitative similarities in the number of species isolated in both seasons.
There was little difference in the richness of fungal species (S), except in the sedimentation technique by petri dish in the rainy season (103), followed by swab in the rainy season (92) ( Table 2 ). It was observed that the greatest number of fungal isolates (CFU) occurred in the dry period.
The diversity and richness of fungi species were characterized by the following Table 2 ).
The richness of species was studied, besides the diversity of Margalef, the Menhinick index was used. The results indicated that the maximum species richness was reported in the dry period by the Andersen's sampler technique and the minimum swab technique, also in the dry period (Table 2) . 
Internal Climatic Condition
The Some studies report the inverse for isolation of the genera Aspergillus and Penicillium. Sautour [31] conducted a survey of fungal contamination in hospitalar unit, they isolated Penicillium spp. (27% -38%, while Faure [52] conducted a study on airborne microbiota in a French hospital and identified this genus as the most frequent from 1992 to 1999, with a percentage of 28.4%. According to Lacaz [8] find the optimum temperature for greater propagation of the genus Penicillium is 20˚C -25˚C, and this in many places, such as decaying air, soil and organic matter.
Discussion

Fungal Collection
According to Pitt [15] , this inversion occurs because the species of both genera are found almost everywhere on the planet. Penicillium is a common dominant species in cold climates, particularly in cold temperate zones, while Aspergillus is most common in the tropics and warm locations. The state of Mato Grosso has a tropical climate and this explains the high rate of isolation of this fungal genre detected in this casuistic.
A number of airborne fungal species are considered important to medical pathologies, including those belonging to the genera Alternaria spp., Aspergillus spp., Cladosporium spp., Fusarium spp., Mucor spp., Penicillium spp. and Rhizopus spp. It has become apparent that these are especially allergenic elements, a factor that is particularly disturbing to clinicians, since these microorganisms are abundantly dispersed in the environment. This is the reason that investigations concerning the occurrence of environmental fungi (usually opportunistic and contaminants) have become important in the prevention of allergic diseases caused by pathogens that are potentially harmful to humans [33] .
Saprophytic fungi considered common in storage areas, like Acremonium spp, Aspergillus spp, Cladosporium spp, Curvularia spp, Fusarium spp, Penicillium spp and Rhizopus spp, presented an expressive quantity of spores in the environments evaluated. These microorganisms are responsible for numerous opportunistic diseases, including onychomycosis, keratitis, ear infections, allergic conditions, mycotoxicosis, as well as urinary, pulmonary and systemic infections.
Dunlap [53] reported that fungi as well as other species of microorganisms on the planet have a circadian clock, and these species differences are more likely to [33] report that there is influence of temperature on the occurrence of species in different climatic periods. Amend [54] ; still the humidity can be a differential factor as also the length of the day also changes with the climatic period being able to contribute to the variability and diversity of isolated species. These statements corroborate the results found in this study, indicating that geographically isolated species may belong to the local biota.
It was possible to verify that the most commonly isolated species belonged to the genus Aspergillus, Penicillium, Cladosporium, Fusarium, Paecilomyces, Rhodotorula and Cryptococcus, evaluating of cities of Cuiabá and Várzea
Grande and the same substrate of the internal dust of libraries of these cities.
This fact can signal even with the changes that have taken place in the city's distinctive phytophysiognomy that the species can remain predominant in the place. This citation also complies with Mezzari [55] who report that the anemophilic fungal microbiota may be similar or different in each city or region.
Situations observed in the collection period were the urban works that oc- (6.2%) that any disturbance can dislodge and disperse them via air currents easily aerosolized by soil disturbances [58] .
In Brazil, among the main anthropogenic activities that pollute atmospheric air in urban and industrialized regions are the burning of fossil fuels, industrial processes, incineration of urban waste, mining, civil construction and associated inadequate agricultural practices [59] .
There is still to be made an inference about the burnings carried out during the dry months in Mato Grosso (August, September and October) in Cerrado areas, which are routinely becoming an event that is already part of the region's phytophysiognomy. This fact is capable of generating constant uncomfortable visual and aggravating health problems common to this period and contributing to the increase of drought and thermal sensation of excessive heat faced by the In view of the above, these events may have contributed greatly to the capture of fungal spores carried by atmospheric air of the region, facilitating the dispersion of various microorganisms (some considered uncommon in isolation and others considered of extreme importance) in the etiology of respiratory and systemic diseases.
In relation to the yeasts isolated in this study we can highlight those of the genus Cryptococcus spp. (1865, 7.1%) which deserve due attention due to possible pathogenicity in immunocompromised and immunocompetent individuals.
Fewer are the records of this fungal entity in dust, highlighting the work carried out by Leite-Jr [44] , which isolated seven different species of this basidiomycetic yeast being Cryptococcus neoformans, C. gatti, C. albidus, C. luteolus, C. uniguttulatus, C. humiculus and C. terreus in the dust of libraries of the Midwest region of the country, highlighting the species C. gatti (36.6%), as the agent thinned with this substrate.
A British study established a relationship between the presence of symptoms and an air conditioning system [40] ; however, it was in the 1990s that SBS became a common concept in the scientific literature [60] . In Brazil, it only began to receive greater attention from health authorities following the death of the It is important to highlight that when working in libraries, the biological risk of the presence of fungi, bacteria and mites is ever-present, especially on paper, leather, fabric and wood, substrates that these organisms use as their habitat.
These risks may be higher or lower depending on the volume and the general The sensitization of individuals occurs through exposure to fungi and due to their high molecular weight, these microorganisms possess an antigenic capacity caused by different substances embedded within their structure that promote a variety of reactions [55] [64].
According Gioda and Aquino Neto [4] , the causes of SBS can be explained by a number of factors, including a lack of fresh air, poor air distribution, poor temperature control, inadequate design and irregular air conditioning system maintenance. Thus, not only is it problematic to characterize SBS in a particular building, it is also difficult to identify the primary cause.
Several researchers have conducted surveys concerning the health and mental state of occupants and any symptoms manifested while remaining inside and while outside these buildings as an effective way to identify SBS [4] . It is known that the impact of remaining inside establishments with high concentrations of microorganisms and poor moisture control, allied with work, physical fatigue and stress factors are perceived by the body and mind, leading to symptoms known as allergies or skin problems. The importance of microbiota in libraries worldwide was reviewed by Gallo [62] . In his research, he affirmed that the cause of this problem could be dust or components that affix to the books and shelving.
Allergic rhinitis at present represents a global public health problem and affects 10% to 25% of the population in Western countries. The prevalence of allergic rhinitis in Brazil is not known, although studies conducted in the 80%
decade indicate an estimate of 15%. In the 1990s, studies (International Study of Asthma and Allergies in Childhood-ISAAC) showed a prevalence of 30% in children and adolescents. In adults, it is possible that this prevalence reaches 20% or more [65] . In 2011, in a study conducted by Indian researchers, led by Sathavahana Chowdary [66] found a prevalence of 44% in its casuistry.
According WHO [5] , occupants of buildings with moisture problems and containing fungal growth are at higher risk of contracting respiratory diseases, including infectious diseases. This information suggests that in these conditions considered to be often unhealthy, the risk of developing diseases such as allergic rhinitis and asthma can be increased. Kleinheinz & Campbell [67] in their studies also stated that allergic reactions may be related to the presence of certain reproductive, and carcinogenic effects [68] .
However, according to Hess-Kosa [69] SED is defined only if the presence of these symptoms occurs in a significant number of people. The presence of similar symptoms among the occupants of the building is of extreme importance for the detection of SED [70] .
In the city of New Delhi [71] and Brazil [4] cited polls with users of buildings as an effective way of identifying SED. According to WHO standards, more than half of the indoor environments of buildings such as schools, hospitals, residences, movies, theaters, shopping centers, show poor air quality and suggest that occupants of 30% of new or refurbished buildings around the world presented complaints compatible with poor indoor air quality [5] .
Based on the results of the individual surveys applied to Mato Grosso state library staff, it was possible to verify the most prevalent symptoms. In this case the percentage of individuals is equal to or greater than 20%, this will be a strong indicator of the existence of SBS among the occupants of the building, as suggested [5] .
Few studies show the association between SBS and the age of individuals in 2013 [72] . In China, demonstrated that Adults' SBS symptoms are associated with a history of asthma, allergic rhinitis or eczema. This fact proves that the manifestations provoked by inhalation of bioaerosols, provoking asthma and rhinitis can affect any age. These results are in accordance with the findings [73] [74]. Others researchers [77] reported differences in the occurrence of SBS symptoms between women and men resulting in factors external to the internal environment. However [79] suggested when evaluating 1,024 adolescents of both genders that higher endogenous estrogen levels in sexually mature adolescents appear to protect them against the effects of aeroallergens, although their overall prevalence is considered to be higher. Bell [82] also point out in their research that women are more susceptible to SBS due to higher estrogen/progesterone ratios. Hormone levels play an important role in neural sensitization because of prolonged and repeated exposure to external stimuli.
The Brazilian Association of Technical Standards (1980) cites that the relative humidity of the air recommended for the deposit of manuscripts and rare works is between 40% to 50% and the temperature is between 21˚C to 23˚C and values above this can cause damage to the collection. The resolution RE n˚9, January 16, 2003 [83] advocates these same parameters [84] . Additionally [84] reports that for good chemical and physical paper conservation, it is advisable to maintain a temperature between 18˚C and 22˚C and relative humidity between 45 and 55%.
Cassares & Moi [85] reported that it is more recommended to keep the archives and libraries at a temperature closer to 20˚C and relative humidity at 45%
to 50%, avoiding in any way the oscillations of 3˚C temperature and 10% relative humidity.
Arundel [86] have suggested that high RU increases the occurrence of allergic diseases and respiratory infections. Humidity between 40% and 70% minimizes bacterial and fungal infections, and most fungal species do not grow in RU less than 60%.
There seems to be a divergence between the authors regarding the levels of Costa [84] emphasizes that the imbalance of temperature and relative humidity causes in the collection a dynamics of contraction and elongation of the elements that compose the paper besides favoring the proliferation of biological agents, such as: fungi, bacteria, insects and rodents. The lower the temperature, the longer the paper stays and the longer it lasts. Moisture also greatly affects the paper as follows if very high, accelerates acid degradation and if it is too low, facilitates the attack of biological agents.
The differences in the results between this and other studies can be attributed to geographical location, climatic period, abiotic factors and the time and methodology of collection, since the techniques used in this study may differ greatly compared with other techniques. It is also clear that abiotic factors, such as temperature and relative humidity, exert an important influence on CFUs. This observation is fully corroborated Samson [14] , who pointed out that fungi only occur under favorable conditions, which vary for each species, and that adaptability is a determining factor.
Conclusions
These results show that the air conditioning systems of the libraries were not able to maintain the temperature and the relative humidity of the air in the evaluated environments causing high temperature oscillation inside the same ones and thus providing risk factors for the collection favoring the proliferation of fungi which can trigger allergic and respiratory problems.
The internal conditions found in the studied libraries (relative humidity, temperature, conservation of the collections, dust, books, atmospheric air pollution, etc.) in this study, found non ideal values, in the matter of conservation of the stocked materials. These researched libraries need to be applied conservation and cleaning methodologies to optimize the conditions of internal environments. In particular, with regard to questions of relative humidity and internal temperature fluctuations, special care should be taken to avoid the proliferation of fungal agents.
Hygiene, conservation and air quality care are effective conditions for resolving an IAQ problem, especially where the sources are opportunistic microorganisms that settle in those places where heat, darkness and humidity coexist, and these known sources can be controlled. Periodic cleaning, maintenance of air conditioners and air conditioning in the interiors, as well as the use of dehumidifiers help to provide adequate conditions in these environments and all can be performed individually or at the same time.
Internal air quality management and control programs, aided in the orientation and education of users, employees and technical part of these study and In summary, this study showed clear evidence of fungal diversity in the libraries evaluated and indicated that more effective methods of disinfection and sterilization are required to combat these potentially pathogenic fungal organisms.
